We evaluate, using a randomized trial, two school-based financial literacy education programs in government-run primary and junior high schools in Ghana. One program integrated financial and social education, whereas the second program only offered financial education. Both programs included a voluntary after-school savings club that provided students with a locked money box. After nine months, both programs had significant impacts on savings behavior relative to the control group, mostly because children moved savings from home to school. We observed few other impacts. We do find that financial education, when not accompanied by social education, led children to work more compared to the control group, whereas no such effect is found for the integrated curriculum; however, the difference between the two treatment effects on child labor is not statistically significant.
4
Our paper contributes to the limited body of rigorous evidence on the effectiveness of youth financial literacy training. 3 Studies on the effects of financial literacy programs on primary and middle school children are especially scarce. Hinojosa et al. (2009) conduct a randomized evaluation of a financial literacy program in the United States for children in grades 4-10 and find positive impacts on mathematics scores and financial knowledge, although the analysis does not account for substantial attrition and noncompliance in the sample. Several non-experimental studies have found positive impacts of financial literacy training in primary and middle schools using comparisons of participants with non-participants, or using before-after comparisons of participants (Diem et al. n.d.; Harter and Harter 2007; Sherraden et al. 2011; Hagedorn, Schug, and Suiter 2012) .
A somewhat larger literature evaluates the impact of financial literacy education at the secondary level. Bruhn et al. (2013) evaluate the impact of a financial education program in Brazilian public high schools.
The three-semester program consisted of 72 case studies, each involving one to two hours of teaching. The authors find positive effects on financial proficiency (about 0.2 standard deviations), saving for purchases, and financial budgeting in data collected four and 16 months after the start of program implementation. Lührmann, Serra-Garcia, and Winter (2014) find that participation in financial education can increase time consistency among German high school students. Becchetti, Caiazza, and Coviello (2013) and Becchetti and Pisani (2012) evaluate a financial literacy program for high school students in Italy and find some evidence that the program increased financial literacy, although the analysis is complicated by large improvements in financial literacy in the control group and by pre-existing differences between treatment and control students. In non-experimental work in the US, Cole and Shastry (2010) use variation in statemandated programs to identify the effects of financial literacy education in high school. They find no evidence that exposure to financial literacy education affects later savings. A number of other nonexperimental studies have found mixed evidence on the effects of financial literacy training on high school students (Carlin and Robinson 2010; Mandell and Klein 2009; Varcoe et al. 2005; Walstad, Rebeck, and MacDonald 2010) .
Program description and evaluation design 2.1 Program Description
The Aflatoun curriculum was developed by the international NGO and has been adapted and implemented around the world. The HMB curriculum was adapted from Aflatoun by Ask Mama Development 6
The interventions began in October 2010 and lasted through the close of the school year, in July 2011. In workshops on club curriculum and protocols, IPA and local organizations trained the teachers selected by their schools to lead an Aflatoun or HMB club. They also monitored program implementation throughout the study period by visiting schools and interviewing teachers and students about the progress and activities of the club. Timing of implementation varied across schools. Out of the 83 Aflatoun and HMB schools for which monitoring data are available, the majority established clubs in December 2010 and January 2011.
By the end of February 2011, 72 schools (87%) had established a club.
Evaluation design
We exploited the intended phase-in of the Aflatoun program to employ an experimental design. 6 From a list of 165 eligible schools 7 located in the program districts provided by district officials and implementing partners, 135 were randomly selected to be included in the program. The sample includes primary (grades 1-6), junior high (grades 7 and 8), and "basic" (combined primary and junior secondary) schools in three districts: 36 in Nkwanta, 30 in Greater Accra East, and 69 in Sekondi Takoradi Metropolitan Area. Within each district, sample schools were sorted by average within-grade class size and then grouped into triplets.
Within these triplets, schools were randomly assigned to the Aflatoun intervention, the HMB intervention, or a control group. 8 Thus, there were 45 strata in the randomization.
Baseline data were collected in September 2010, and endline data nine months later in July 2011. 9 We thus present short-term impacts of the Aflatoun and HMB programs.
We sampled an average of 40 students from each school in the study. 10 Although children of all grades were eligible to participate in the after-school clubs, our surveys targeted children in grades 5 and 7 because these children would presumably have more access to money and familiarity with finances than their younger peers. Additionally, these students would remain in the same schools the following school year, and would 7 be easier to locate if a follow-up occurred the next year. 11 In primary and junior high schools, 40 students were randomly selected from grades 5 and 7, respectively. In basic (combined) schools, 20 students were randomly selected from grade 5, and 20 were selected from grade 7. When schools contained fewer than the target number of students in a given grade, additional students were randomly selected from adjacent grades. The final sample contains 45% from grade 5, 46% from grade 7, and 9% from adjacent grades. 12
To deal with multiple hypothesis issues, we group the outcome indicators into 11 indices and discuss the components of each index in the results section. The 11 indices cover savings behavior, savings attitudes, home savings support, work, risk preference, time preference, financial literacy, expenditures on self, expenditures on temptation goods, confidence, and academic performance.
For each of the indices we follow the method employed by Kling, Liebman and Katz (2007) . The summary index for child i over the set of outcome variables in group d is defined as the mean of the z-scores of the non-missing outcome variables in that group. Missing outcome variables are imputed at the mean zscore of the non-missing variables for that individual. Each variable is scaled such that it contributes positively to the header or overall concept used for the index.
Where and are the mean and standard deviations of variable estimated from the control group schools. The resulting index is then normalized by subtracting the mean and dividing by the standard deviation from the control group. The final summary index thus provides an equal weight to each component variable and has a mean of zero and a standard deviation of one. Table 3 presents summary statistics, including verification of orthogonality of treatment assignment with baseline values. Overall, there are few significant differences between the treatment groups at baseline. As shown in Column 7, two out of the 11 indices are not balanced at the 10 percent level across both the Aflatoun and HMB treatment groups (work index and temptation expenditures index). All impact specifications include controls for the stratification variables as well as the baseline value of the outcome measure, if it exists.
Attrition rates for the endline survey were low (1.4%) and uncorrelated with assignment to treatment. 13 To test for differential attrition by treatment status along baseline characteristics, we regress completion of 8 endline survey on Aflatoun and HMB treatment dummies, the full set of baseline indices, and the indices interacted with each treatment dummy. The F-test that the treatment dummies and all interaction terms are jointly equal to zero has p-value = 0.55 (result not shown in table). We thus find no evidence that attriters have different baseline characteristics across treatment groups.
To obtain the impact estimates we employ a regression model
where denotes the outcome of student i in school j in strata k, represents a dummy variable for each stratum, and and are dummies indicating the school's inclusion in either the Aflatoun or the HMB treatment. Standard errors are clustered at the school level, the unit of randomization. When outcome variables were not included in the baseline survey, , is omitted from the specification.
Where baseline values are missing for some but not all observations, we recode the missing baseline value to zero and include a dummy variable to indicate the missing value. When we do not have a full set of baseline values for components of an index, we construct the baseline index using only the components included in the baseline survey.
The impact estimates are intent-to-treat effects, and do not take into account whether the child participated in the savings club or not. An instrumental variable approach, to estimate the treatment on the treated, would require precise measures on participation in savings clubs in all of the schools in the study. We do not have such measures. Even if participation data were available, the instrumental-variables estimation would require assuming no impact on non-participants in treatment schools. Such an assumption would be difficult to substantiate because the theory of change of the program includes spillovers: untreated individuals influence the attitudes and thus behaviors of their fellow students (although we do not find a direct effect on savings attitudes). Furthermore, aside from technical obstacles to the treatment on the treated, the intentto-treat estimate provides the more policy relevant estimate of the average impact of programs such as these.
Although we do not have data on club membership and attendance data for all schools in our sample, we were able to collect membership information for a non-random subset of ten Aflatoun schools and seven HMB schools. 14 Below we present an analysis of the characteristics of children who took up the programs 9 in these schools. We emphasize that because we do not have complete take-up information for all schools, these results should be taken as suggestive.
In the subgroup of schools for which we have data, 16 percent of the children surveyed had joined the clubs in the Aflatoun schools, and 30 percent of the children had joined the clubs in the Honest Money Box schools. Table 4 regresses an indicator for club membership on baseline values of our outcome indices as well as a set of seven demographic and academic variables. Column 1 restricts the sample to the Aflatoun schools for which we have data. The explanatory variables in this regression have little predictive power.
Out of the 16 variables in the regression, the only statistically significant variables are school grade repetition and durables ownership (both positive, and statistically significant at the 10 and 5 percent level, respectively). Column 2 repeats the analysis for the HMB schools. In this case, students who save more at baseline are significantly more likely to be members of the HMB clubs, as well as students who are more financially literate and those who spend more. This suggests that interest in the HMB clubs could depend on prior experience with savings and money. Table 5 presents the impact of the programs on each of the 11 summary endline indices. Appendix Tables   1 through 11 show the results for the individual variables used to construct the indices.
Results

Savings
The savings behavior index includes eight variables that measure the proportion of children who save, amounts saved, savings inside and outside of school, and regularity of savings. As shown in Table 5 , we find positive impacts on the index for both programs, with HMB leading to an increase of 0.16 standard deviations (s.e. = 0.058), and Aflatoun producing a 0.12 standard deviation (s.e. = 0.053) increase. The difference between the Aflatoun and HMB program is not statistically significant (p = 0.48).
Appendix Table 1 shows the effects of the programs on each component of the savings behavior index.
Both programs show positive effects on the proportion of children that save at school (9 percentage points, s.e. = 0.015, for HMB and 5 percentage points, s.e. = 0.015, for Aflatoun) and the amount of money children have saved at school (0.47 Ghana cedis 15 , s.e. = 0.14, for HMB, and 0.44 Ghana cedis, s.e. = 0.17, for Aflatoun; control mean = 0.165). For each program, the increase in the percentage of children who save is not significant (2.41 percentage points, se = 0.022 for Aflatoun, 3.15 percentage points, s.e. = 0.025 for 10 HMB), and neither is it significant when both treatments are pooled. We do not find any impact on total amount saved, but the 95% confidence interval on that variable is large (the upper bound of the treatment effect of Aflatoun is 25% of the control group mean). Nonetheless, a lack of an effect on the total savings suggests that the program caused students to move their savings to the school accounts. This is consistent with the fact that we do not find any impact on the expenditure variables.
The savings attitude index captures children's opinions on the importance of savings. The index is constructed from ten questions, nine of which are Likert-style questions where the respondent indicates level of agreement with a statement on a scale from one (strongly disagree) to four (strongly agree). Three statements relate to the student's general view of savings, four relate to whether the student believes s/he should save in addition to adults, and one question measures whether the student saves whenever possible.
The final component of the index is the student's allocation to savings if s/he were hypothetically given five cedis. As shown in Table 5 , we find a precise null pooled treatment effect of 0.031 standard deviation (s.e. = 0.039). Appendix Table 2 presents similar null results on each component.
The home savings support index reflects how the student's family perceives the student's savings, as well as access to savings at home. The five component variables measure whether the student talks to relatives about savings, how adults in the household view child savings, perceived safety of savings with family, and the number of household bank accounts. As shown in Table 5 , we find a precise null pooled treatment effect of 0.012 standard deviations (s.e. = 0.04), and Appendix Table 3 presents similar null results on all but one component: we find a positive impact on the perception of students in the HMB group that their parents would be proud of them for saving, significant at the 10 percent level.
Labor Supply
Neither treatment encouraged children to seek paid work, but the Aflatoun program explicitly discouraged child work. For the Aflatoun program, we thus have competing forces: the emphasis the Aflatoun program put on planning for the future and child self-esteem may lead children to prioritize education over work, but the emphasis on savings and financial matters could result in children thinking proactively about work as a way, for instance, to accumulate savings. Because the HMB program did not include the social component, we hypothesize that the HMB program will increase work through the second mechanism.
The work index includes 11 variables measuring incidence of work, intensity of work, and earnings. As shown in Table 5 , we find that the HMB program led to a 0.102 standard deviation (s.e. = 0.056) increase in this index. The estimate for the Aflatoun program is 0.038 standard deviations (s.e. = 0.05). However, the t-test comparing Aflatoun and HMB fails to reject equality (p-value = 0.26).
Appendix Table 5 disaggregates the effects on the different components of the work index. To put the results in context, it is important to first note that many children work. In the control group, 24 percent of children reported having worked for money in the past four months (February to May). The HMB program led to a 4.23 percentage point increase in the likelihood of engaging in any work (s.e. = 0.025) during that period, whereas we see no effect in the Aflatoun group (0.014, s.e. = 0.022, but the p-value for the test to reject equality of Aflatoun and HMB is 0.25). The same pattern is found when looking month by month.
The increase for the HMB program was statistically significant in two out of the four months, whereas the change for Aflatoun was not significant in any month (p-values for difference across treatments are 0.14, 0.12, 0.07 and 0.14 for each of the four months). However, the increased work participation in the HMB group did not appear to lead to extra earnings in the thirty days prior to the survey (1.024 Ghana cedis, s.e. = 1.68).
The difference in reported labor between the Aflatoun and HMB treatments could arguably be driven by misreporting (i.e., an experimenter demand effect in which those in the Aflatoun treatment group, because of the treatment, underreport their child labor but do not actually change their labor supply). However, we posit this to be unlikely given that we do not observe any differential results on other outcomes that would also plausibly induce experimenter demand effects, if indeed the children perceived a benefit to misreporting. For example, we find no evidence of impacts on savings attitudes, even though both programs promoted a positive view of savings.
Risk and Time Preferences
We next examine two indices measuring risk and time preferences. The risk preference indicators employ standard hypothetical risk games, where the student is asked to choose between a certain outcome, and an uncertain outcome with a higher expected return. The time preference indicators are also based on a hypothetical game, where the student is asked to make trade-offs between income now and income in the future. Both indices also contain components that ask about risk and patience in hypothetical but more realistic situations.
Both treatments, through the promotion of entrepreneurship, may lead participants to feel more comfortable taking risks. On the other hand, the encouragement of long term planning and savings may encourage taking fewer risks. Thus the predicted impact on risk preferences is theoretically ambiguous. However, for time preferences, the prediction is less theoretically ambiguous: we expect the treatments to lead children to place greater value on future outcomes and thus display more patient time preferences.
Our risk preference index is constructed from three hypothetical choices between risky and safe bets, a selfreported scale of the child's willingness to take risks, and the child's hypothetical preference to start a highrisk, high-return business over a low-risk, low-return business. The impact estimates are shown in Table 5 and Appendix Table 5 . We do not observe statistically significant changes in the risk preference index for either program (pooled results for the index is -0.07 standard deviations, s.e. = 0.049). However, in both Aflatoun and HMB schools, we observe statistically significant decreases in one component: children's self-reported willingness to take risks. This question asked students, "Are you generally very prepared to take risks or do you try to avoid taking risks?" Students answered on a scale of 0 to 10, which we converted to a range of 0 to 1 for the analysis. Students in both the Aflatoun and HMB schools had responses 3 percentage points lower than control-group students (s.e. = 0.016 and s.e. = 0.014, respectively)
We measure time preference through two hypothetical inter-temporal choices and one question on whether the child would prefer to wait for a medicine that heals completely or receive a medication now that doesn't heal completely. We find no statistically significant changes in time preferences from either of the treatments (Table 5 and Appendix Table 6 ; 0.032 standard deviations for the pooled treatment analysis, s.e. = 0.043).
Financial Literacy and Control of Spending
We now turn to measures of financial literacy. Financial literacy was measured through two hypothetical "shop games" in which the child was given a list of goods and prices and a certain amount of money, all of which had to be spent on the available goods. The child was then asked to report how much of each item s/he would buy. For each game, the index includes an indicator of whether the child correctly allocated the money (i.e., spent exactly the amount of money given), the absolute value of the difference between the child's allocation and the correct allocation, and the number of seconds taken to respond. We also include an indicator of whether the student makes a spending plan each week. The results are shown in Table 5 and Appendix Table 7 . The effects of the programs on the financial literacy index are small and not statistically significant (0.0052, s.e. = 0.049), and none of the seven individual components of the index show statistically significant effects. Table 5 and Appendix Table 8 examine the student's propensity to spend on temptation goods, based on three variables measuring actual and hypothetical spending on snacks and entertainment. We find no evidence for treatment effects on the index (Table 5 ; for pooled treatment, -0.027 standard deviations, s.e. = 0.042). Among the individual components of the index, the Aflatoun treatment reduced hypothetical spending on entertainment by 0.14 cedis (s.e. = 0.059), but there are no other statistically significant results.
We next examine control of personal spending by the child with an expenditure index, consisting of two questions on the amount the child spent on him/herself in the past seven days and the amount s/he expects to spend in the next seven days. We do not find a statistically significant impact on the expenditure index (Table 5 ; -0.04 standard deviations for the pooled treatment analysis, s.e. = 0.043) or on either question individually (Appendix Table 9 ). Table 5 and Appendix Table 10 display the program impacts on measures of confidence. We include five
Child Confidence
Likert questions that measure self-esteem and confidence at school. We find no evidence of impacts, though point estimates on the aggregate index are negative for both programs (-0.029 standard deviations for the pooled treatment analysis, s.e. = 0.038). Across all of the individual measures, the only measure that is significantly different in the treatment groups (10 percent level of significance) is an increased likelihood of agreeing with the statement "Teacher makes you feel you are not good enough" in Aflatoun schools.
While this result could reflect a lower sense of confidence among the Aflatoun group, it should be interpreted tentatively, as no other indicator within the index shows statistically significant impacts.
Academic Performance
Finally, we examine program impacts on school attendance and achievement. Attendance was measured through self-reports of attendance over the past week. To measure aptitude, students were given tenquestion tests in English and math. Separate tests were given to 5 th -and 7 th -graders, although the structure of the tests was similar. Test scores were normalized based on the baseline means and standard deviations in each grade. As shown in Table 5 and Appendix Table 11 , we find no evidence of program effects on the combined academic performance index, or on either of the components individually (-0.04 standard deviations for the pooled treatment analysis, s.e. = 0.06).
Conclusion
We evaluate two programs in Ghana that aimed to increase financial literacy among youths: the Aflatoun program, which offered both financial and social education, and the HMB program, which offered only financial education. We find that both programs positively influenced savings behavior (which is explicitly facilitated through a locked savings box as part of the program), but we find fairly precise null results for impact on savings attitudes, home support for savings, risk and time preferences, spending patterns, confidence, and academic performance. Savings attitudes and home support for savings are process changes, intended by program design to be a necessary step for behavior change.
The fact that we observe large behavior change but no underlying process changes is important. We posit two interpretations. First, simply put, it could be that changing attitudes and home environment was not a necessary step because a pro-savings attitude and environment already existed. What lacked was merely an infrastructure for the children to act on those attitudes and environmental factors, and the program provided that infrastructure. An alternative, pessimistic interpretation is that the behavior change was a mere artifact of the intervention, an attempt by the schools and children to follow along with a program (i.e. by substituting savings at home for savings at school), but, with no underlying change in values and attitudes, one that will dissipate in the long run.
A key test of this will be long-term results. If the optimistic interpretation is correct, one should see continued savings behavior in the long-run, as long as the infrastructure to save remains in place. If, on the other hand, the pessimistic interpretation is correct, behavior will revert and no long-term benefits will accrue. We also find important, although borderline statistically, results on the impact of the programs on child labor supply. One interpretation for the results on savings and work between the Aflatoun and HMB treatments is that the social curriculum in the Aflatoun program counteracted an increased interest in working brought about by the financial education curriculum. Thus, child labor may increase if social education is not included in a financial literacy program. We note, however, that the child labor we measure did not appear to displace schooling.
In our context, the costs of developing and implementing school-based financial education were modest.
Excluding fixed curriculum development costs, which amounted to $3,100, the marginal cost of implementing the HMB program was approximately $5.53 per student. We expect that implementation costs of Aflatoun were similar, though we are unable to verify due to lack of precise data from the implementing organization. Because of the scarcity of evidence on financial literacy programs on this age group, we are unable to make explicit cost comparisons with other programs.
While our work provides a useful starting point for understanding the effects of youth financial education, more work is needed to both broaden the evidence base and understand the mechanisms behind the program effects. Again, this calls for long-term tracking of child financial education programs. The results we find, along with the modest cost of implementing school-based financial education, make these interventions worthy of continued study. What is money? Explain money as a medium of exchange.
Identify honest ways of making money.
Saving and Spending Understand:
The purpose of saving.
How to save.
Types of saving, including non-monetary resources.
Responsible spending behavior.
The money box Understand:
Heatures of the money box, procedures for depositing and withdrawing.
How to record transactions.
Planning and budgeting Understand financial goals and develop their own financial goals.
Create a budget plan.
Entrepreneurship
Understand:
Business organization.
Types of businesses.
Skills necessary for running a business. 
Core Elements Objectives
Character and Motto Orient children to the Aflatoun value framework, and enhance their creativity, problemsolving, and reasoning skills.
Encourage children to learn more about Ghana and its unique cultural heritage.
Facilitate an understanding among children that they can contribute to their environment, by teaching about the contributions made by different people and things.
Personal Understanding and Exploration
Enable children's positive self-image through self-awareness and appreciation, and highlight the different factors which contribute towards building self-image.
Provide children an opportunity to assess themselves and then discuss the experience of being their own judge.
Allow children to express their likes and dislikes in a non-threatening environment, and facilitate an understanding of the differences and similarities among people.
Rights and Responsibilities
Teach children a sense of responsibility for their actions towards everything and everyone in their environment, and an understanding that everything and everyone needs to be treated with respect.
Orient children to their rights as described in the United Nations Convention on the Rights of the Child.
Create awareness of the various marginalized groups who do not get their rights in Ghana and around the world, and develop a sense of responsibility towards those whose rights are violated.
Sensitize children to the issues of working children and provide children an opportunity to interact with working children, thereby facilitating a process of dispelling myths and stereotypes.
Sensitize children to issues related to gender and create awareness on the different forms of gender discrimination.
Identify social projects and campaigns that could improve children's communities.
Control group
Aflatoun HMB (1) vs (2) (1) vs (3) (2) vs (3) F-test Obs.
(1)
(3) Takeup is defined as attendance at one or more Aflatoun or HMB club meetings, as indicated by the club roster sheet or attendance logs. Row variables are measured at baseline. Each column presents the results of an OLS regression of takeup on the row variables in the Aflatoun and/or HMB schools for which club rosters or attendance logs were collected. Index of durable good ownership is constructed using First Principal Component Analysis. Standard errors clustered at the school level, in parentheses. *** p<0.01, ** p<0.05, * p<0.1 (3) takes the value of the student's standardized aptitude test score for either the primary or junior high school version of the aptitude test. The score distribution for each aptitude test was standardized within the relevant test-taking population, and these two sets of standardized scores were then combined to form one composite variable. Regressions control for stratification dummies (region and enrollment per stream). Standard errors clustered at the school level, in parentheses. *** p<0.01, ** p<0.05, * p<0.1
